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INTRODUCTION. 

The SUMMARY for the year 1896 is based upon data received 
from about 3,000 stations occupied by regular and voluntary 
observers of the Weather Bureau, Canadian data received by 
the cooperation of Prof. R. F. Stupart, and Mexican data re- 
ceived by the cooperation of Dr. hl. BArcena, the Director of 

the Central Meteorological Olxervatory of Mexico. The sta- 
tistical tahles have been generally prepared by the Division 
of Records. and Meteorological Data, A. J .  Henry, Chief of 
Divisiou. The text and editorial work are by Prof. Cleveland 
BkJtJe ulilew~ utherwise specifically noted. 

GENERAL CLIMATIC CONDITIONS. 

ATMOSPHERIC PRESSURE. 

The mean pressure for 1896 is shown nunierically in TaLleb 
I and 11. The method of reduction to sea level and the oniia. 
sion of the correction for gravity, as explained by Prof. H. A 
Hazen in the &foNTm,i- 'ISTEATHER REVIEW for 1S94, vel. SSII 
page 538, have continued in use in the JVeathrr Bureau during 
1896, and the figures given in Tables I and 11, as also those 
on Chart I, accord therewith. Owing to the variations of 
gravity with latitude and altitude, the readings of the mercu- 
rial barometer, after being corrected for instrumental tern- 
peratnre and i d e s  error, need a further correction or reduction 
to standard gravity in order to represent the true atmospheric 
pressure, as measured by a uniform standard. As the inter- 
national conferences of meteorologists have uniformly urged 
the appIicatioii of the reduction to standard gravity aud the 
further reduction to sea level by the tables and methods of 
the Internatioiial Meteorological Committee, the Editor has 
requested Mr. Park Morrill to make the corresponding cor- 
rections and reductions. The general method of doing this 
is explained jii the PIZrmTHLY WEATHER REVIEW for 1S95, Vol. 
XSIII ,  pages 492494; the results for lS96 are shown in thO 
accompanying table and on Chart I V .  

These charts cover the stations of the United States nnd 
Canada and can easily he extended over Mexico when the 
annual mean values for stations in that  country becoine 
available. 

As the general motions of the lower atmosphere depend in- 
timately upon thofie of the upper atmosphere, i t  is importtint 
to study the isobars and temperatures a t  elevations of 10,000 
feet or more. Assuming a general average decrement of tem- 
perature a t  the rate of 2 O  F. per 1,000 feet (0.3i0 C. per 100 
meters), the reduction upward can easily be made by using 
Talde B, MONTHLY WEATHER REVIEW, for 1895, page 494, as 
computed by Rlr. Morrill. By a slight change in the first 
column, which gives the temperature argunient, this table be- 
comes applicable to reduction upward to 10,000 feet for any 
rate of diminution of teniperature with altitude and is re- 
printed as Table F of the preeent B r r n r ~ a ~ ~ .  The result,ing 
isobars are shown on Chart V. On  the other hand, with any 
adopted rate of diminution of temperature, pressures may 

he rrducetl upward to the level of 5,000 meters, or 16,404 feet, 
Iiy nieans of the tntJe 011 page 419 of the MONTHLY WEATHER 
REVIEW for Kwemher, 1596, as computed by Koeppen. 

The data on Chart I show that the reduced barometric 
nieaus not corrrctecl for gravity were highest in the east Gulf 
and South Atlantic States and lonest in southern Arizona, 
but nearly as low in Newfoundland. 

The data on Charts I V  and V shon. that the true pressure 
gradients a t  sea level dift'er appreciably from the apparent 
pressure gradients 011 Chart I. They also show that  the high- 
level gradients are steeper and that,  therefore, the currents of 
air are swifter than a t  sea level. Both the high-level and 
sea-level gradients and winds and temperatures represent the 
resnlt of the interactioii of ascending and descending cur- 
rents. If there were 110 such vertical interchange of air the 
contrasts between the upper arid lower syfitems ncc,uld be uti11 
stronger. The resultant surface winds are shown on Chart I, 
and should be compared with 130th the sea-level and the 
upper-level isobars. It is very desirable that the wind cur- 
rents a t  the 10,000-foot level should be hrought uuder oh- 
srrvation in order to compare these directly with the isobars. 
The observations of cloud motions are only approximately 
satisfactory, and the true wind directions obtained by kites 
or free balloons are preferahle. 

AREAS OF HIGH AND LOW PRESSURE FOR 1896. 
The location of an area of high or low pressure is, to a 

limited extent, aflected by the method adopted in the reduc- 
tion of the barometer to sea level. The following summary, 
therefore, holds good, especially in cunuection with the 
method adopted by the Weather Bureau for the p e t  few 
gears. The average daily and hourly movements of the cen- 
ters of the areas are given by paths and ljy days in the in- 
dividual tables of the successive MONTHLY WEATHER REVIEWS, 
ltnd the monthly sums are collected toge th~r  in the following 
table for the purpose uf taking the annual means by paths 

These averages show the same prculiarity as do those for 
the year 1895, iiaiiiely that the nieans taken by days are in 
130th cases smaller than those by paths; that  is to say, when 
?ach path is given the same weight, no matter whether i t  is 

by days. 
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3s.n 
34.5 
42.0 
36.5 
41.5 
35.0 
38.5 
34.0 
39.0 
35.0 
33.5 
43.0 

4.50.5 

a long one or a short one, the numerous paths of rapid move- 
ment and short duration, outweigh those of slow movement 
and long duration. I f  the movement of a center of high or 
low pressure depends upon the general movement of the up- 
per layers of atmosphere, or is in any way a partial index to 
the velocity of the general circulation, then from that point 
of view, the averages taken by days are to  be preferred. The 
average daily movement in 1595 was 556 miles for the high 
areas and 595 for the low, or an average of 577 ; in the cur- 
rent year the above table shows average daily velocities in 
both cases 5 miles larger than the preceding year, giving an 
average of 582, or about 24 miles per hour. This average un- 
doubtedly gives us a first approsiniation to the annnal 
average relocity of the wincl a t  soine upper level, prohalily 
hetween 5,000 and 10,001) feet, hut nearer the latter. If 
studied in connection with a systerii of upper isobars such as  
that shown on Chart YI I ,  of the Noveniller REVIEW, they 
seem to harmonize with the general statement that  our high 
and lorn areas aiicl weather changes form part of the system 
of circulation around the north Polar Region o f  10.w pressure. 

TABLE A.--Nonenietiis of areits of high atid lozo pressiirr! for 1S96. 

3fiIr.n. 
21,s.w 
20.260 
26,760 
20.330 
19.960 

,,.55C 
32,860 
2.3m 
18.060 
25,2N 
31,530 

!xl,5Go 

2,:m 

Mouth. 

January.. .................... 
Febrnary .................... 
March.. ..................... 
April ....................... 
May.. ..................... 
June ........................ 
July.. ..................... 
Auqust ....................... 
September .................. 
October.. ................... 
h'orember .................. 

High areas. 

I No, More- p\'o, 1 More- ' ment. ' ment. -1 - ~ 1 A___. 
I .... I I .... 

, 1 , 1 _  U?." *-,a"J 
ye. 530 

5 3,307 2;: 1 13,SlO 
Decrml,er.. ................. S 4.751 18.390 

Sums ................... 55 I ~5,153 .t?:.u 1 244, :l50 

Nesn daily velocity ......... 5 W  j 5 h  

Mean hourly velocity.. .; 5U.2 

_-_______ 

..... I 23.4 

TEMPERATURE. 

Low areas. 

By paths. 

NO. 

9 

10 
9 

11) 
8 

11 
1 0 
11 
9 
8 

12 

' 

Move- 
ment. 

Xileb-. 
5,435 
4,447 
ti, 693 
5,093 
5,075 
4,620 
6.3o:! 
6,617 
6,631 
4, s32 
6,491 
9. IS1 

114 1 71.407 
Pi6 

26.1 

By days. 

More- 
No. ~ ment. 

The mean annual temperature is shown Iiy the isotherms 
on Chart I. These temperatures relate to the surface of the 
ground, ancl the individual figures are given in Table I of the 
annual meteorological summary of data for Weather Bureau 
stations. The lowest annual averages within the United 
States were : Williston, 37.6 ; Moorhead, 37.7 ; Bismarck, 
35.9; Sault Ste. Marie, 39.5; Duluth, 39.6; Havre, 39.7. For 
Canada : Prince Albert, 30.5 ; Battleford, 31.1 ; White Ri-;el, 
31.2; Minnedosa, 31.6. The highest averages were: Key 
West, T6.4; Jupiter, 73.4; Yuma, $3.1; Tampa, 71.4; for 
Canada, Halifax, 43.3 ; Charlottetown, 43.1 ; Tarmouth, 43.0. 

The mean annual temperature was above the normal a t  
The largest departures were in the mid- 

dle Slope and the west Gulf States. The annual tempera- 
tures were below normal in the Florida Peninsula and on the 
north Pacific Coast and in portions of New England. 

The maximum temperatures are shown both by the figures 
i n  Table I and the full lines on Chart I1 ; the minimum tem- 
peratures of the year are shown by the figures in Table I ancl 
the clotted lines on the same chart. The absolute range of 
temperature during the year is easily obtained by comparing 
the full and dotted lines on this chart. In  general maximmm 
temperatures exceeding 105, occurred as follows : Yuma, 117 ; 
Phcenix, 115; Fresno, 111; Red Blue, 109; Fort Smith, 107; 
Shreveport and Wichita, 106. The absolute maximum for the 
whole country was 117 a t  Yuma. Rlinimum temperatures of 

. nearly all stations. 

-25 or more occured a t :  Havre, -33; Lander, -311; 
Northfield, -30 ; Moorhead, -25 ; Williston and Idaho 
Falls, -26; Sanlt Ste. Marie, Dulnth, Miles City, -25. 

The regions of large annual ranges of temperature were, as 
usual, the north, middle, and south Pacific slopes and the 
Missouri Valley. The stations of small annual range were : 
Hatteras, 76; Key West, 35; Tatoosh Island, 48; Eureka, 
45; Point Reyes Light, 51. 

The accumulated departures of average nion thly tempera- 
tures from the normal values are given in Table 111, and shorn 
that  t#liere wa8 a steady diminution in the deficit with which 
the year began in the Atlantic ancl Gulf States, generally 
turning into a snrplns before the end of the year. In  other 
sections of the country the year began with an excess of thm- 
perature which generally increased steadily until the close. 
The greatest deficits for the year were : -0.77, Florida Pen- 
insula. The greatest escesses for the year were : the middle 
Slope, +3.07 ; Aliilene, +2.19. 

MOISTURE. 

The mean temperature of the dew-point and of the mean 
relative humidity are given in TalIle I. 

For the sake of certain studies in  hygiene the mean teni- 
perature of the e t - I d b  t1iermometf.r has ljeeii given each 
nion th. The thermometer fr(Jm which this temperatiire is 
rend is whirled a t  the rate of ahout 10 feet per secund withiu 
the light wooden shelter that  protects from direct radiation. 
The arerage wet-bulh for the year can be easily inferred from 
the mean temperature and dew-point of Table I as the \vet- 
hulb reading is approximately midway between these two. 

The total quantity of moisture in the air for the current 
year can be found by the tallle given on pages 539-540 of the 
ANNUAL 8 U i m l A R Y  for 1S94, and does iiot differ to m y  im- 
portant extent from the figures there given for that year. 

PRECIPITATION. 

The total annual fall of rain and melted snow for 1896 is 
shown on Chart 111. The greatest precipitation was : Tatoosh 
Island, 100.5; Astorin, 04.8; Fort Canby, 78.6 ; East Clallam, 
78.1. The least WRS : Yunia, 2.6 : San Diego, 8.7 ; El Paso, 9.3 ; 
Pueblo, 10.8. 

An annual rainfall above GO inches occurred on small por- 
tions of the coast of Florida ancl Alalraiiia, Kova Scotia, and 
Newfoundland, as also along the entire CCJRSt of Oregon and 
Washington. An annual rainiall of less than 10 inches oc- 
curred in southern California, Nevada, tJtah and Culorado, 
western New Mexico, aiid northern Arizona. 

The accumulated departures of total monthly precipitation 
from the nurnial values are shown in Table IV, from which 
i t  appears that a steaclily increasing deficit has prevailed over 
the Atlantic States, Ohio Valley, and Lake Region; hut else- 
where a slight excess has accnmulntecl. The large total annual 
cleficitsare the west Gulf States, 12.50; South Atlantic States, 
10.70. The largest accumulated excess nras north Pacific, 
10.10. 

WIND. 
The prevailing direction of the wind, namely that which 

occurred most frequently a t  the two hours of regular obser- 
vations for telegraphic report, 5 a. m. and 5 p. m. (eastern 
time) is given in  Table I. The niinnal resultant wincl deduced 
from these same observations without taking into account the 
force of the wind (which is equivalent to attributing a uni- 
form force to a11 minds) is given in Tahle V. These result- 
ants are also presented graphically on Chart I in connection 
with the barometric means. They should also be compared 
with the pressures on Charts IV and V to which they are in- 
timately related. 

Owing to the great labor of computation the resultant 


